THE observations of which I am giving an account were made during microdissections of a number of decalcified temporal bones and by a study of photographs in which the structures are enlarged. The investigations were made possible by the courtesy of the directors of the Ferens Institute of Otology, who provided the material and laboratory accommodation. Although the observations were made on many points in each dissection, it is convenient to group them under the following headings as:
(1) The facial nerve. (2) The folds of the mucous membrane in the middle ear.
(3) The ossicles and their suspensions and attachments. (4) The intrinsic muscles. (5) The Eustachian tube, the middle ear, and the aditus, considered as one tract.
THE FACIAL NERVE Plate I shows a temporal bone in which the external auditory meatus and outer surface of the mastoid process have been removed to display the tympanic membrane and the mastoid cells. The nerve demonstrated in the specimen showed an outward curve so that in making a straight cut through the bone it was divided twice, and the divided ends are seen in the specimen. In front of the tympanic membrane the corda tympani nerve is shown escaping from the glaserian fissure.
Plate II shows the facial nerve dissected in another specimen. The apparent width of the nerve was about 3 mm., but on opening the sheath the nerve itself was found to be about 1 mm. in diameter. The sheath in this and other specimens is difficult to recognize, for it is closely incorporated with the hone and of a similar colour. The nerve itself is recognized more easily, but is adherent to its sheath and is easily torn across by undue traction on the sheath.
In Plate III the nerve has been exposed in its descending portion and it can be seen that the patches on the sheath have been torn away in removal of the overlying bone.
There are certain areas in which the nerve appears to be particularly liable to damage during operation on the mastoid.
(1) The nerve may be covered by bone less thick than normal in the following situations:
(a) In its course across the inner tympanic wall. (b) At a point where it effects the turn from its horizontal (intratympanic) portion to its descending portion (Plate IV).
(c) In its descending portion in two situations. (i) At a point behind the round window a prolongation of the cavity of the tympanum is often present.
This may pass backwards so as to lie interior to the facial nerve. (ii) In the sinus jugularis. The jugular bulb may be well developed and the nerve may make an outward bend, avoiding it, or may continue without bending, and in the latter case may lose its bony covering, being separated from the jugular bulb only by the periosteum.
(2) The nerve, though covered with bone of normal thickness, may have a course which differs from that customarily described in textbooks of anatomy, as to the character and position of the bend between the horizontal (intratympanic) and the descending portion.
(a) The horizontal portion may be short and the bend take place in the middle ear. This is rare.
(b) The horizontal portion may be long and continue on into the aditus and reach nearly to the antrum before the bend occurs. In such a position it is more liable t6 accidental damage.
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(3) The course of the descending portion of the nerve: This is generally represented by a straight line, but curvature of this part of its course is not uncommon and may expose the facial nerve to risk of injury at the time of operation.
The following curves have been observed:
(a) The descending portion of the nerve may form an outward bow such that a straight cut through the bow divides it twice, leaving an arc of nerve in the severed portion of the bone. (b) A sudden backward inclination may be present in the lower portion of the nerve.
(c) A sudden outward inclination of the nerve may be present in its lower portion.
(d) The nerve may run in the sheath of the jugular bulb.
(4) The sheath of the nerve. The nerve with its sheath is about 3 mm. wide, but on division of the sheath the nerve is seen to be about 1 mm. in diameter. The sheath is attached irregularly to the overlying bone in such a manner that the removal of this may tear the superficial layers of the sheath. The sheath also forms attachments to the nerve itself, and the traction on the sheath which results from rapid removal of the bone may damage the nerve by indirect traction. In one specimen it was possible to effect an indirect division of the nerve by traction made during dissections, but it has to be remembered that the bone has been decalcified by immersion for long periods in acid.
THE FOLDS OF MUCOUS MEMBRANE IN THE MIDDLE EAR
In the investigations, special note was made of the following folds: The anterior and posterior folds of Troltsch, the suspensory ligament of the malleus and incus, and the folds of the mucous membrane in relation to the stapes at the oval window. All folds consist of two layers of mucous membrane between which lie certain nerves and vessels.
The anterior fold of Troltsch continues the mucous membrane of the roof of the Eustachian tube up to the tendon of the tensor tympani, which it ensheathes. It then continues backwards but behind the tendon, the same two layers of mucous membrane receiving the name of the posterior fold of Troltsch. As this is traced backwards, it is seen to be attached in its forward part in a similar manner to the anterior fold of Troltsch namely on the inner side to the inner tympanic wall and on the outer side to the tympanic membrane. Shortly after leaving the tendon of the tensor tympani its inner edge becomes free and passes external to the descending process of the incus to regain attachment to the inner tympanic wall close to the origin of the tendon of the stapedius from the bone. The outer edge of the posterior fold is attached throughout its length to the tympanic membrane. The fold is variable in width and in the degree of its attachment to the inner tympanic wall and hence in different specimens the space between the unattached portion of the fold and the inner tympanic wall varies much in width. For this reason also the chorda tympani runs at a distance from the tympanic membrane, which varies a good deal in different middle ears. The anterior and posterior folds of Troltsch, considered together, divide the cavity of the middle ear into an upper and lower portion which communicate at the space left between the free border of the posterior fold and the inner tympanic wall (Plates V, VI, VII, VIII, IX, XVII and XIX).
The suspensory ligament of the malleus: This ligament joins the head of the malleus to the roof of the attic. It varies in width in different specimens, being in some cases a thin narrow band while in others it is represented by two thin bands and in others by a sheet of mucous membrane which extends obliquely across the 19 Section of Otology 839 head of the malleus and incus below, and above extends obliquely across the attic roof. The length of these folds also varies greatly, for in some cases the heads of the malleus and incus are almost in contact with the attic roof, while in others a considerable area intervenes (Plates VII, XIV and XVII). In certain specimens which were dissected the results of former inflammation in the middle ear were seen. In these, around the suspensory ligament of the malleus adhesions were often present and, in these specimens there was generally evidence of a healed perforation in Shrapnell's membrane (Plates X and XIII).
The folds of mucous membrane in connexion with the oval window consist of two layers which rise from the margins of the window to join the crura of the stapes. They are variable in extent in different specimens and in those which showed evidence of former inflammation in the middle ear, they are much thickened and evidently tend to limit the movement of the stapes in the oval window (Plates X and XII).
In Plate VIII the method of insertion of the stapes in the oval window is shown and the utricle is seen in the vestibule, its relation to the footplate of the stapes being clearly seen.
THE METHOD OF SUSPENSION AND ATTACHMENT OF THE OSSICLES
The suspension of the malleus and incus to the attic roof is effected by means of the suspensory ligament which has already been described. The malleus and incus are suspended also by the anterior ligament of the malleus, but the attachment which appears to be of chief importance is that effected by the anterior ligament of the malleus in front and the ligaments which fix the tip of the posterior process of the incus to the sides of the aditus, for the part above this axis of suspension exactly counterbalances that below it. The wide fish-tail-shaped ligament which fixes the incus behind is shown in Plate XI.
THE INTRINSIC MUSCLES
The method of insertion and the origins of the tensor tympani and stapedius are well described in textbooks of anatomy. In specimens which show the effects of inflammation in the middle ear the fixation-and probably prevention of some degree of the action-of these muscles by thickening of the mucous membrane which surrounds them is shown in Plates X and XII.
THE EUSTACHIAN TUBE, THE MIDDLE EAR, AND THE ADITUS CONSIDERED AS A WHOLE
The entry of the Eustachian tube is wide and the manner in which the mucous membrane of its roof is carried on to the tensor tvmpani by the anterior fold of Troltsch has been described. From the Eustachian tube the middle ear expands into its lower compartment, which is limited above by the under surface of the folds of Troltsch except at the opening between the inner margin of the posterior fold of Troltsch and the mucous membrane covering the inner tympanic wall. The lower compartment of the middle ear communicates with the upper compartment through this opening; the size varies considerably in different specimens (Plates V, VI and XIX). The upper compartment of the middle ear extends from this opening in a forward direction; it is here divided into two portions, the internal and external, which communicate above. The external part is divided into an upper and lower compartment by the anterior ligament of the malleus (Plate XI) and by a fold of mucous membrane above this (Plate XVI). Between these two is Prussak's space (Plate XIV) which forms a forward prolongation of the upper compartment in the middle ear and which ends blindly, owing to the attachment of the anterior ligament of the malleus to the anterior fold of Troltsch (Plates XI and XVI). The internal 840 Proceedings of the Royal Society of Medicine 20 compartment of the upper portion of the middle ear is generally not divided (Plate XI) but occasionally a band of mucous membrane passes from the body of the malleus to join it to the inner tympanic wall (Plates XIII and XVII). Traced backwards, the upper compartment of the middle ear is seen to end blindly in its lower part, while its upper portion is prolonged through the aditus into the mastoid antrum (Plate XI).
The aditus, when the incus is in place, forms a passage which is very variable in size and which is semilunar or triangular in section.
Points of importance in the anatomy of the middle ear are demonstrable in a series of specimens in which a temporal bone has been divided by sagittal section.
Plate XV shows the most anterior of these sections; the Eustachian tube is seen entering the cavity of the middle ear, the cells in its floor being particularly marked; the processus cochleariformis is seen and beneath it is the belly of the tensor tympani, adjacent to which is the apex of the cochlea. It will be seen that the cells in the floor of the Eustachian tube are continuous with certain larger cells which abut on to the jugular bulb.
In Plate XVI Prussak's space is seen from in front, the boundaries of which are recognized with ease. The tendon of the tensor tympani and the manner in which this is attached to the anterior fold of Troltsch are demonstrable. The chorda tympani nerve is seen winding round the inner surface of the body of the malleus. The malleus has been divided from the incus through the joint which intervenes between them.
In Plate XVII Prussak's space is open and inspected from behind; the chorda tympani nerve is visible in the posterior fold of Troltsch, the sickle-like margin of which is easily recognizable. The stapes and the joint between it and the incus are well shown, as is the layer of mucous membrane covering the tendon of the stapedius.
In Plate XVIII the middle ear is seen through the aditus from behind, and the incus and its posterior ligaments are visible. The semicircular canals and their relation to the aditus are also shown. The facial nerve is visible, and in this case makes a backward and outward turn in the lower portion of this part of its course.
In Plate XIX the middle ear is open from below, the floor having been removed. The tympanic membrane is shown in its entirety, and the folds of Troltsch pass inwards from it, and the chorda tympani nerve is seen to lie close to the margin of the folds.
Plate XX shows the relations of the round window to the oval window; the bony covering of the facial nerve is also shown. 
